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IffirfL] FET2 7*Jj:t>'FET3 0 (OflTJIJIUggafet* 
(CFET 3 3*5iOTET 3 5 <^>ii:?lJ[HlSSi4 I /OIhISS 
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B<h ^-(i^^^f*lE®^S(-^^'C, 

— hliJB^bliJ^ttSff^^y ^--v~^fS*^>»* 

*o«eek:^ y ^-r-^i-* r * £t#m<t -raw r 
- visits x tfflitia* loy-naB^btH^sn* 

£tty- h#«re»2<D^— naBom**-*«*n*i 

fc«i*Stty-- hiS«tB*3(Oy- b@B<Otb*M-«»i 

s tt y — * a*te*ff*EEK:ia:3£ s tut* 2 #ms^ * * 

;u)tof2 0 h7^^ i:^b**r. i:Sr«MKi:i-* 

«&»»^5yij3StR(§]B£, WBW^-^blttEai 
iltREIB^x. bn^f^- Kffi*atRft WE C 

- K«l»HBi: r. it****"****! 
bfS^gt 3 <n>\ ^-fixfr 1 ^JcfEttLfe^a»<*IE«3SHo 

[0001] 



2 

[0 0 0 2] 

^•^^ey (SRAM) difcSe 

*3V>-CI^ iff«MB«3ti«* y -fe/u 1 *sff*3 tt/W 

try Hft»B, /<-B(c«i:oT«ift£ttTv^ 0 -^t" 
* Witts. #*7Atttil 

JlJtCP^A'^MOS FET 2frmm£ftX&K) , BE* 
ffiU^C/ytf-v 5 (Pr) W<yUff-§-# 

[0 0 0 3] A^T K^I^CT!?- K*M3<fctftf * 
Hft*«31«*tt, »S*Sttfc!7 — K^<fct>*tf:y MftK 
o/jr^i^^ey-fe/HH:, i? v;*T:/:/3:*oJ;0*l/0 
EB4fc«a*3ttS 0 rcoi/OlElB 
■4rtOPf^MOSFET5, 6 NAND[hIB 
9, 10iaot7^h^^-^> (Wr. En) (f§ 
^T^x^^B^tdA^x — * DinWS CTI*lft£tb 
5 0 Nft^MOSFET7, 8 W\ NORlel 

Bi 1, 1 2^oJ:t>*NOTlHlB l 3tcJ:otPf 
MOSFET5, 6 tKS*<0^>f y^>^tttt«cM»S 
tt5 0 t£oT\ ^H»B, /<-Btt#FET5^8 
(aotA^J — ^DinW&C fclE KKft $ tt, 
y-feyH«cittf«AS|Bl»Stt*. tt^ttSLB*tci^ 

^ y ^ -y - ^ $ ttfc tr b %m<onmz * * y ^ ^ 1 J- 

T'ateioTJfcffiSttS, HlffiSttfctt^UL^-^D 
outl4I/OElB4rt^y7r l 4Sr^LTW*Stt 

[0 0 0 4] 

/^-BlCPft^MOSFET 2%m^mjX\s^ 0 
[0 0 0 5] 

iitp»ii@Bi:S:«*fc*«W*K«^*3V^r. 

EIBHU •5iA*f f — ^JSit/^y ^-v— ^«*S:A* 
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So 

[0 0 0 6] -£f^ Tsjmr K^*f = - K-TSJIJ^ 
[0 0 0 7] 

[0 0 0 8] Sfc* t^- KttilREB^fWtNllcioT 

y HftJElftiaB^io'CSfjtftotry MSmmlt-s 

[0 0 0 9] 

[*J£#J] EB 1 tt**W©-*lSBIIe J: 5 s R AMO« 20 

[00 10] y^e y 1 ItCMOS F ET^5>«JS 

Six, fT^lSlisJ:^*^^^ h y ^ ;*<£fcIBjE£ ixx 

#5!ir4:t£fcrs> hMB, BtcJ:oT^jK$ixTV^ 
So €~!7- Kj»W!7— K K7^^^Ltftf^-^ 
»«£SixT*3 5^ fifr=i-^A*7K^le:jSi:-CV> 
■fixfl>i;*W!7 — Kii&^fiJEW<A'£/M' t^/WcK® 

^*»*^2ll4, K^MftStB, '<-BKBffie§jx 30 

^co^l^** s *^JS**^>ixrv^« 0 ttoT. H7-K&8 

tt^Lfc8¥4fc©iaK«|*^ 1.17— K* 
[0 0 11] I /OH3SS2 3»itTy U»*fB, ^-B(£ 

gificsntts!?, :/y^-^*^>^£&5£-f s 

^y^-Y — y/U (Pr. En) ff-g-, 
^^ftSt^^-l' W* — (Wr. En) ff# 

2g2 3fifflB^mUx-^Dout ^ffi^t^o 

[0 0 12] 7<hf— ^DinJSAND(E]Sg2 4 (D~^(D 
^t-A^^ttSo h-f*— ^HS*ttNOTIsIK 

2 5-CS*s*4x. r.(DAND[E]3g2 4 0i*Offi^-|:A 
^$ixS 0 ^y f 1 ^ — ^/-Y^ — ^VWf-^^NOR{I]S§2 
6£>— *^>Sll^«CA*SiX, fl&*oa8^F-^JiANDlHlBS 
2 4©a*^A**ix5 c r£75NOR[HlS§2 6cOffl^ 

SFET2 7{C#ib^ 0 *fc, A^lX-^DinilN 
ORIeJSS2 8<£>— *0*¥-MfcA*S*U r^NOR[n]50 



4 

SS2 8^»jOOA^S-7-{cri:NOTlE]i t i§2 9X*Sb»CS 
te^ixT^^fwMo^^-Y h^^-y/Hf#^^^^4x 
So NORE&2 8©UJ*I4V — ^^SftttSixfcN^-V 
^MOSFET3 0l^5,^c CixbFET 2 7 
*3itfFET3 Ottit3?IHcS5ttS*tT*3 9, #FET 2 
7, 3 OOftjR/fette'y H|BlC»»$ix-CV^S 0 
[0 0 13] NOR[e]2&2 8cO[±J^J^AND[hJ3§ 

3 1 (D—J?(D#$&i-{Ci>At}£t%, ^^AND0^3 l<0 
{t!l*C0^fC|lNOTlElK2 5 "CSteS<X>b7-f h-T^ 
— ^ft#^A^S4xSc -^)ANDlE]Sg3 1 OttJ^IS 
NO.R08 3 2©-*©H : f{:A*S^ w(Ofli*-<0J8 
^(ci^^y ^H**^A*Sixs 0 
NOR|HlSg3 2©HJ*|4y— .x*s«k«eevdd^R*S 
^cPft^MOS FET 3 3JC-^^bixSo 
NOR 0^2 6 Ofcb;fctt:NOR[§]S8 3 4 (D— '3? (D 
A^StU rcDffi^T(D^- : t-^{lNOT[pISS2 

rc^NOR[Hl^3 4<Offi*/tey — ^«jfi$^ cN f t 
^MOSFET3 5{c4if)Wc r.*X?>FET3 3 
*5«tt>*FET 3 5J2Kyi](£«^$ixT:fc9 % #FET3 
3, 3 5<0»«^lie^ Mft^— BtdSEIjtSiX'CV^. 
[0 0 14] rtOct 5*«di^*5V^T, A^JTKU^tC 
SCT^y- Ki»*5j:Wtrs/ M£2tB, B#SI 

*tB, ^-B(c«totlo^^y-fe;U2i^!|#^$ 

<X> ^.(D^^r])±/U2 1 l^ir>'^r>7 0 2 2*5«fcU*l/ 

4«#a**$«ta t Bt*tBUI4. ^coi/00^23 

[0 0 15] I/O0B2 3icA^iSixS7-f 
^/Wf#«El2 (b) fd^tK I^IEl (a) d^t"? D 

* — ^/ufS-g-ttl^IEl (d) b-f^— 

- b^ffifcffia LT^s 0 *^c, ^y^-v-^^-y 

[0 0 16] *»]C^lt^ S R AM<7)S^» 

[ 0 0 1 7 ] Xt}f— ^Din(i, 7>T b-T^ — 
(On — U^/^o* 9#ii^>T AND[eI?S2 
43&*bNORI§IB2 6^tH***X* 0 7 4 Y'i^—'fA' 

m^cofsmtfia^y V7-^-i?4 *—z?Mt -si-tt^ett 

ttfil-e&S/c^), NOR02S2 61^^^ h-f^— TOufS 
^-^ffitt^0${C{lAND(Hl£&2 4^bOA*7- ^Din 
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NOREK2 6tt^y?-v— s>ft-»S:Hi*-r6, 8£o 
Pft^UMOSFET2 7ll 5^f h>f*-^U 

»*ix6. £7c, Nf^MOSFET30B, NO 
R [HlSS 2 8i:«totPf^*/VMOSFET 2 7 tBLM 

[0 0 18] A*7*— ^DinJtf'M' W<;U<£>*& 

ftseifc b - ^/Wi*t f e t 2 7— ttw-rso 

Pft^MO S F ET 2 7 ter £)n — Ix^Wf 
T^ttttlC**. *fc. NOR 2 8 ii^tfV^ 1/ 
^m^A^t*— *DinS:Stf\ 5 >-^I:p- w 

^;Wff*FET3 0^{±SAt5o Nft^MOSF 
ET 3 Ollr^n- U^WI#SttT*7JRllB^ft5. 
££oT. tT 2/ HlB^ttFET 2 7^lTtIlHV 

[0 0 19] ANDIe]2£3 111. NOR [UK 2 8 

&*-f $ ^iCffi^-T&o NOR0B3 2tt^<B{f#HJ 
^SrS^-C^^S^A^-^Din^Rteffi-^SrFET 
3 3^^t5o l^oT, Pft^MOS FET 3 3 

JE^Tty • ^^©J^P$tv5o Nft^MOS 
FET35it NORM3 4 d*NO R Elft 2 6ri*fefcti 

^ Sti* A^jx-^ Din^Kfeff -^A^S r £ tc J: 
9, Pft*/VMOSFET3 3 k&.tt<OX«{ y^^tf 

[0 0 2 0] PIx.ll Dintf^ V^VOti 30 

^{Cte. »»*>f 5 ^fclAND|§]&3 lHn- ^ 
/HS#*tb*Six. NOR@B3 2|j:r(OD-^;WI 
**SteLfc^-< ^;WI*tFET3 3— m^-T5 0 
Pft^MOSFET3 31*:©/^ ^^Mt^r^tf 
X**7l#M^t£Z> 0 NORM3 4I1, NOR0 

K 2 6 7^b'^ U^^COA^X — ^Din^Ste^^Ufc^ 

*FET3 5^ffi^t6o Nf^MOSFET3 5 

try hi^-BMFET3 5S:^UTgE±fe«JBE^ 40 

[0 0 2 1] Z<Oti^ tryHM*B, Bt*. El 2 

(c) (CTKfJ: 9 h^*— ://HB#OTi>-— h 

iStuTA^^-^Dint-i^CfcmEE^^tl-?tbIS:^$n 
<5 0 E7- KIStfSitfK^ hlft*t^J:oT3Btll 

[0 0 2 2] **ftWc*5tt5SRAMO:/y ^ L 
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[0023] m^&ufrm^iLh, vvvmtt 

B, B &gTr£<D®EE(c y ir^ hi'^>tcib(0^]) ^-v 

v^eu (d) tc^-r^y ^-v— ^-y^-^ms^^ 

^Ul*3V*THu ElK^-r I /O08S2 3rtC0NORIsI 
J&2 6*5j:tfNORIe]&3 2 0*— *OA**^l4^ > 

^^bf> #NOR0K2 6, 3 2)l^!^-l/^ 

OSFET 2 7, 3 3{C-^^L^4X6 0 t$ot, #FET 
2 7, 3 3 

[0 0 2 4] ^y^-^ff-i^M' w</KDP$ 

^"Cfe5 0 z.(Dtz*b. Z.(D=y^ Y^^—^Mt^—^ 
Offl J f L {cA^1-5NOR[sIK2 8^)^11 yyft- 
v^-f S ^^fc*3V^-C{i!l*0J8^t^A*Sn^(8-§-0*D 

^/Wf-S-SrA*1"-5N^^^^MOS FET 3 01*. ^ 
y^-V-v?^-r S £fc> NO 

^ v^^«v^Tffi*^*^*cA* *n*«*©taftr^A* 

U^WS**A*"f -SNf-Y^MO S FET 3 5 f7° 

[0 0 2 5] rcD^*, /y^-^-Y^ >^/tC43V^ 
TMU WB, BC(1FET 2 7, 3 3^ 

LT«aR«jEEVDD^ttl&SiX, ^!lft-^I/Oi 

K2 3(cj:o-c^T^tu5o tr^ Mgwcsts/yf-t 
ISSfrB, /<-b t J; o tlR5ixtW«<o^ * J 

-B*E«Lfc««^jci:fc*ffi^SE^l:S**. 
«fi^t:^'ir>'^rv^ p 2 2 \cx v^mzti, I/OISK 

2 3^y77 3 6 ^^Lrtii^$tl5o 
[0 0 2 6] r <B J: a tC*|l5S0iJ^vl^V^T^ > i. y-f h K 
7^^«t§FET2 7*5it> # FET3 0 <0\K^M 
K1W-FET3 3*5j:t>*FET3 5 OHJIJ|HjK^«t 

^MOSFET^ttfeB, I/OiK2 3rt(DP^Y 
^UMOSFET2 7, 3 3tf/5f -Y-^ffflS 
tb^ S^yf^-^^Pft^VMOSFET 
«^5^ft«o I Oft*© P f-Y *^MO S F E T li# 

try HftrimaB«K»bix-C*J9. *«»^^y^ 

PJT'^y ^-y-^t^teffl P^-Y^yUMO S F E T 
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Y^MOSFET 2 7, 3 3 Stt5fc», fj£% 

^yf-V- S**J8 WcPf-t^ ^'M O S F E T 

rote*. ^^ey^^T^aHtByWSftS. 
[0 0 2 7] H3rt*3BSW<o{BiK)3B60iJ^J:5SRAM 

[0 0 2 8] ^^eyir/U4 1 !*?T*|fil*3«tt/?iJ*lfilfC-e 

T©«c$ixTV^6o #7 — KlftH:!7 — K K9-Y /<4 2 £ 
ftl,Xft7 T ^~-¥4 3*C*«SnTS3 0. fr^a — ^4 

EE w</uSr^-Y </utcts:^f 5 0 ^-f i^/wc k^-t 

«ft*tB , ^-B^S^ix^o tt, #t:*y MSttB, 20 
^-BIlNft^MO S FET^b4W7^"fe 
^4 4^ffijfi8$4xT^3 9, r^7Air^^44ll7 f 
=3- Ktt3B8ilHlK4 5 ^tr*7Af3-^4 6 (-ig 

[0 0 2 9] ^7^f3-^4 6fU^7K^^bV^ 

:^f^- Kflm^- KttKtRlBlK4 5 Sr«j*-rsO 
R0S4 7<E>— *-C0SS^tcA^7$iX^o rcoORiU5§4 
TOi^lK-Ctts e lSWM^iXtfc^, s e 

Kffi51tRIUK4 5I^7A7 3- #4 6<Dftt) L/c 
7* = — MK**G>£S;&9<Mr W * 4 4~aj*1-5 0 
lot, #^irl^ * 4 4{ir.co^=i— KtfOftCT 

yh&ttB, WL&'fr\,X*l<'*Tl<' 7 4 

7*5^^ I/OIHJK4 8fca«£SHSo selS 

R[hISS4 7^ffl*ttfl&A*©<EPfiri^*»d»tob'f^>< v- 
^/Mc^^o Sot, rco3Mt^{f-^A^^J:oTi7 
-fe ^ 4 4 SrMfS^t^Nft^^MO S F E T 40 
te^U ^7Atl/^^4 4tt£#9-AS:3iSli-5 0 

LTir^^TV^4 7:fo<£t>*I /OW&4 8l£»|jfc$ft 

[0030] I/OEIK4 8tt*ria*lS«{c:j3rt-s 1/ 

OEK2 3 im«»d«^*iX-CV^ 0 |«ot s #£IA^ 
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\s# $ 4 4 12, T'y ^-y — v^-Y 5 >i/fci^3- KMC 
3il}ft[Hl2§4 5©»J»K:J:oT&*7AaS?ttiaKlR36* 
ixSo StoT, I/OBB4 8*»b«r*oJ:5lcHi** 

yhi£fc*fB, /<— B«cBU)PS*l*o ffcoT, 1 Mi? 

[0 0 3 1 ] r(E>J; 5fc^Jfe^J^v>T 1 b> I/OB 
&£4 8P^cD^-f h K7>f^OPft^MOSFET 
I3 N tfy hlltftfB, ^-B^7-^fjAfcJ:t;#^7 
h*Sl*tB, /<-BK*f"f ^CD^*{C^$ 

[0 0 3 2] 

y M(l*r»Ri-S»*»ctt, try HBBBBMHciio-C 

Bffiftobry nftjc#uT— ae^^y^-v— ^f¥to*x 
f-v-ffrh-fy *+—&mm h?^*# 

mi] ^m<D-mmm^x^sRAM<DWtmm^ 

[IE] 2] — H?i6«*C*3»taSRAM#»«)«#*:*-f# 
[03] **WOffi<OSIftW^J:5SRAMO«IIS«j« 
[El 4] IKJKoSRAMOWBSWfiStr^i-iaB^ny^ 
[»*oR(ii] 

2 i -^^ey -feyu, 2 2-ty^7y/> 23-1/0 

24, 3 1- AND0B, 2 5, 2 9-NOT0 
K> 2 6, 2 8, 3 2, 3 4-NORE1K, 27, 33 
-Pft^MOSFET, 3 0, 3 5-Nft^M 
OS FET, 3 6"^y77, 
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